and a real progress in the knowledge of the different components of this system (plasminogen activators, inhibitors and receptors) including structure-function relationship unveiled by the crystal structure of plasminogen, the functional evaluation of fibrinolysis still remains a challenge in haemostasis. The absolute requirement of a template for molecular assembly of plasminogen and its activators (tPA or uPA) restricts the formation of plasmin onto the surface of fibrin and cells. In contrast, during fibrinolysis plasmin and tPA released from the clot are immediately neutralised by their respective inhibitors, α 2 -antiplasmin and plasminogen activator inhibitor 1, PAI-1. It is therefore almost impossible to detect fibrinolytic activity in plasma with current methods or to measure the degree of fibrinolysis directly on clots unavailable in a clinical setting.
Interestingly, it was recently discovered that circulating membrane microvesicles, which behave as messengers of cell activation, might be indicators of the fibrinolytic response to an inflammatory or prothrombotic process. 1, 2 These fibrinolytic microvesicles transport at their membrane the plasminogen activators expressed by the cell of origin: tPA from endothelial cells and uPA from leukocytes. 3 These microvesicles generate plasmin in situ upon binding of plasminogen to carboxy-terminal lysine residues of membrane receptors. Thus, co-assembly of plasminogen and its activator onto the same surface is required to trigger the fibrinolytic or proteolytic process classically described on cell membranes and fibrin.
We recently discovered that moving surfaces such as microvesicles might also participate in a new mechanism of plasmin formation requiring a cross-talk between two different surfaces. Cell migration and angiogenesis
Aside from its fibrinolytic function, plasmin formation by the uPA/uPAR system is involved in tissue remodelling and plays a critical role in cell migration and angiogenesis. The ability of microvesicles to generate plasmin influences and modulates the repair process of endothelial progenitor cells. Small amounts of microvesicles bearing the uPA/uPAR system promote cell migration and angiogenesis whereas at high concentrations excess plasmin leads to matrix degradation, decreased cell adhesiveness and finally apoptosis. It is interesting to note that the described fibrinolytic/proteolytic cross-talk mechanism is only possible in the presence of uPA, which has been found on microvesicles emitted by cancer cells.
Conclusion and potential applications
The structure and function of the plasminogen activation system and its role in the maintenance of haemostasis and thrombosis prevention is now well established. However, detection of a dysfunction of this system remains a major challenge in clinical practice.
Actually, plasminogen activators circulate at extremely low concentrations as inactive complexes with PAI-1 whereas active plasminogen activators are exclusively located on the cell membrane or fibrin. Since most measurements performed in plasma or its euglobulin fraction do not take into account the contribution of surface-bound plasminogen activators, it is impossible to quantify a lack of tPA or uPA activity that may be the cause of a fibrinolytic insufficiency. The recent discovery of fibrinolytic microvesicles and their role in fibrinolytic cross-talk, opened up new perspectives. We propose that the fibrinolytic activity conveyed by microvesicles could be the real source of fibrinolysis in circulating blood. These microvesicles would act on and within the clot, thus explaining the lack of systemic fibrinolysis. We suggest that the fibrinolytic activity of endothelial and leukocyte microvesicles compensates locally the activity of procoagulant microvesicles. Spontaneous 
